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processor or in networks to build high 
performance concurrent systems. 
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The transputer link arrangement. 
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Each process can be regarded as an 
independent unit of design. It 
communicates with other processes 
along point-to-point channels. 
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A PROGRAM ON A SINGLE TRANSPUTER 
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T414 based development board# plugs into IBM PC slot, 
2MBytes memory. System development software runs here 
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Animate structural model vibration response 
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2-D APPLICATION PRIMITIVES 
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Absolute coordinate commands 

move.abs.2d 

point.abs.2d 




126 


Graphics Engine Implementation. Transparent to Applications Programs. 



GRAPHICS ENGINE IMPLEMENTATION. TRANSPARENT TO APPLICATIONS PROGRAMS. 
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MULTIPLE PROCESSOR GRAPHICS DISPLAY ENGINE 
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GRAPHICS ENGINE NODE BUFFERS 



co 

Pi 

w 

PQ 

W 

Q 

O 

£ 

W 

£ 

HH 

O 

£ 

W 

co 

O 

•— i 

W 

Ph 

PS 

o 


« « 2 

® sP .a 

ot Ph <a 

01 ” "tr 

4i . £j< 

O 09 £ 

2 Ju w> 
o< te 4) 

ff-f e 

■g 2 - 

O J3 
41 15 41 

X M « 

41 _ O 

>> d 0- 

^ rH 


CO 

to 


-*3 

G +3 


P .H 
G -4-3 

,rH G 

a 

s 


to 

u 


a3 

*H 

bO 


0 ) 

5-1 
5h 

G 

O 

G a? 
o ,-G 

° T’ o 

g £ ° 

5h 

a> np 
> a> - 
<u a -5 
to g a 

frH 

to o 

.2 *c 

«a ® ® 

5 oa 

O . rH 

O 5h 

O 

fli 5 -i C * -H 

d O 01 

• 5 b £ -s 

d 41 41 

4i d d 
CT 

lO 0) Q) 
O ^=| ^ 

•g "2 w> 

Ph r-G p 
o3 b0 iS 
5 h ^ TJ 

to o p 

^G -+3 

** rt 


<v 

-u 

r O 

a 

<u 

to 

o 

+1 

*c 3 

G 

bO 

• r-H 

CO 


5-1 

£ 

CO 

-^3 

♦ 

«3 

£ * 

>41 

'S to 

5 13 

d Jo 
g d 

O (h 

• i-H i-H 

H 5 

- 4-3 

G 

a « 

£ rS 

8 -d 

« g> 

-+3 jr 

• i-H O 

§ M 

s ^ 

5h 

o 


V 

5h 


<L> 

a 


0 ) 
X? 
5h O 
< 1 > CJ 

a 

5h 

co q; 

CO -4-2 

QJ eg 
U G 

2 S 

a ^ 

53 


0> 

5h 

a +3 o 
• G G -4-3 
np co 

I o £ 

O .41 

d wta 
d a 
-d •£ J 5 

u 3 

W 2 d 

41 bC 

-d d 

H IS 


g 

o 


a 

- 4-3 

53 

O 


- 4-3 

G 

-4-3 

p <D 

a 


8 - 

« ij 

.£ S 
.-s -3 

£ * 

*C 

a t3 


to 

5-i 

to 

d 

d 

5-i 

53 

-M 

0> 

5h 

d 

o3 

- 4-5 

53 

a 

d 

• r— « 

<D 

- 4-3 


^3 

-4-3 

O 

X) 

<u 

o3 

s 

0^ 

5h 

Ctf 

CO 

d 

o 

• 

co 

• rH 

u 

a> 

nj 

bO 

d 

• l-H 

-4-3 

53 

o 

5h 


o3 

Q 


131 



o 

co 

_l 

£ 

O 

DC 

CL 


CO 

g 

z 

< 

X 

o 

HI 

5 


4> 

r 

0 

u 

0 

\ 


| Q- 5 % 

sl^i f ' 
i I O f § » 
u 2 / 


t4°'* 




C/) 

s: 

Ld 

m 

□ 

0£ 

CL 

)" 

Ld 


Jr: 

L 

o 

£ 

-p 

Qj 


73 

On 

c 

o 

-P 

c 

3 

o 

_Q 



-p 

L 

d 

-P 

N 

in 

c 

"5 

O 


L 

d 

X 


u 

c 

c 

O 

>, 


in 

in 


a» 



d 

2 

c 

d 

o 

L 

■p 

d 

d 

> 

-P 


3 

d 

J2 

a 

£-* 
o L 

O 

U s 

*3) 

35 


c +> 

3 

d £ 

73 

C 

•P c 
~ 73 

d 

<3 Cu 

X 

£p 


_ 3 

o 

O _Q 

-p 


> 

*+; 

o 

O 

X 

X 73 


Jr: 

L 

o 

£ 

-p 

(U 

c 

cu 

X 

•p 

c 

o 

ji: 

u 

3 

d 

on 

73 

c 

o 

-p 

d 

u 

c 

3 

£ 

£ 

O 

U 

75 

O 

> 

d 

O 

-P 

£ 

o 

X 


132 



z 


co 

o 

< 

X 

o 

LU 

2 


< 

z 

o 


h* 

< 

!d 

0. 


2 

O 










Z) 

_J 

□ 


in 

L 

CD 

4- 

4- 

3 

J 2 

c 

L 

■Pf 

<D £- 

it; 

d C 

+> 0 ; 
3 -C 

cl-p 

c 

— c 
in ° 

-p 


CD 

13 

O 

c 

"3 

c 

o 


u 

c 

3 

E 

E 

O 

u 


CD 

_c 

-p 


in 

c 

o 

w 

u 

CD 

75 


8 f 

13 t! 
Qi -5 

Q? 

CD s - 

CD 

-P 


y 

L 

a 

o 

c 

a 

CL 

<5 


W o 

3 : 
c 
o 

•p 

CD 

C CD 
CD .£ 
JC-P 
•p 

CD 

c 3: 
O c 5 
E 
•p 

c c 
CD c* 

in u 
c5 in 

-P L 
d CD 
75 4- 
4- 
3 

C _Q 


133 


Each node only performs a single graphics primitive 
computation. Frequently requested commands can 
reside on multiple nodes 
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Deadlock Is avoided by using 'staging buffers' on each 
node “to store pending work requests. The input buffer 
controls the number of work requests sent to each 
node so the number of pending work requests is never 
larger than the number of staging buffers 
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plications Include control o-P unbalance forces In 
tatlng machinery and control of transient vibrations 
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